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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a storage cell 
having a small current for writing and a small change of a _ S 

switching magnetic field, and to provide a memory cell 
and a storage circuit block. 

SOLUTION: The storage cell 10 comprises a plurality of 
superposed layers, a free ferromagnetic layer 1 2 in 
which the direction of a magnetization is changed by the 
direction of a magnetic field in a plurality of the layers, 
and a hollow part 1 9 formed, so as to pass the central 
part of the plurality of the layers through the plurality of 
the layers. The memory cell 20 comprises a conductor 
22, in which a writing current flows to the hollow part 1 9 
of the cell 10. 
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[0036] y*y42;b5 8=&m^fcteti08S7'Dy i7 
7 0 {coi,>'Cift99-r.5. H3 (b) iC7jktJ:'iic, 2* 

fc«fiRi/> ■e®S!Mai«:y*yH2;u3 o^iea-rs. -i- 

(,>jfeiL-5t, K'3^^^*yH2;l'5 8©2*©S*ji* 
afi64iiSS-r^l*6 2. 6 4m±iimotcmi^K.i3i-yX 
l^ii 2*©^<*B2. 6 4©^S|5KB;^-^9 5^>y^' 
30 T6 8a. eebi&aW-C. S*ji*«aE©:i->RDf* 
^^tf^. X-f v5=->i'^^6 6a. 6 6b(iMOSF 

[0 03 7] ttc, ;^-r-^^>y«^6 6a. 6 6b(C 
B§ti^;^mijg^$g-r/i:«t>©#»]&dmSgS!lllfg6 8 
a. 8 8bAiS{*6tlt:i>4. 

[0038]S3 (b)®J:'5 rjitmM^-:^^ yifl 0 

[003 9] 03{CiJt»-C. mij'^^tivi^ • r KUX 

3K*Jt»r£±©X*y-fe;l'3 OK'f-^^rS^jitfii 
^. ;^>f •;-^>i^5RT6 6a. 6 6 b«::t>CCUrSffl(I 

2 i±ffl©^(*6 4{C8tii*SrSK*iS£-r. 
[0040] Sfc. ietgiI!S:?'o 7 0 4-7 h y i> 
:^tttc«fi)Ee-rK:. ^fi»0-<* y -feJl/S 8 % 1 i^TcCcie 
5tJ 1/ > n t? i' L S I © 1 :X7cSB5<J®§2^lHlgS-7' o -J 

[0 04 1 ] Ji(±J:i5. Stji*^*«gin6^lt^A5a 
so £^ffiti@®4i'i:>§P^^Sr>-Cl'&^«. ff^iZw^ifS^ 



10 



(6) 

9 

[0042] ja±. **?8oiBiai^^-. ^ * -fe JbRc;^ 

[00433 

[0 2 ] a 1 »; •!2;i'©»Tffia-c*'S, 
[03] *f6WO^'=ty-fe;l'Si73a«Iig8:^P!?i^«7F 
■r0r$>O. (a) t3:>-t'J-l?;Ko^fiX0r*«3, 
( b ) «iStailK:/n ^ ^(D^^^tr^^o 
[04] Sf3^*!5O^*yi2;l'4^f@-C*0. (a) 
t3:y*y-fe;i'©»r®H'r£bD. (b) «>*»;-fe;i/0± 

[tf-t©Sl?S] 

1 0, 3 0, 8 8 :fBlSS^ *30 



20 



: 1 2. 82 ; 
14. 40. 
arrier) 
16. 42, 
r) 

1 8. 

1 9, 

2 0. 
22, 
24, 

3 1 
32 



12002-3534 1 5 
10 

SfilSlBISyB (Free FM layer) 

4 6, 84 : ^>^J^^^*«;r- (Tunnel b 



54. 



5 6 



8 6 : B^QE^ItB (Pinned FM laye 
SaifiSittB (Pinning AFM layer) 



8 0 
64 
60 



44. 
39 

5 8. 

6 2. 
2 6. 

H 1 (DM (Free FM layer) 
3 4 \^2(0m (Free FM layer) 
3 6 : ^ 1 CDtt«ft (Free Bil stud) 
; 112 ©attft (Free FW stud) 

6 6b : X-f i^^^^lRT- (MOSEET) 

6 8b: mrihhnmmmn 



38 
48 
50 
5 2 
66a, 
68a. 



7 0 \mfs.mk^^v^ 

8 8 : MT J (Maqnetic Tunnel Junction) %^ 
90 : e^y h • -^-f > 

9 2 :S^ii^C7-H '"yAy 
9 4 :Bl<DrtSPSeiafiK§tt 

9 6 : J^^tr^^Vd/^-T- (MOSFET) 

9 8 \ m^^LV-Y • (^-F) 

100 :n2(D^mimmm^ 

10 2: r-;^ 



II] 






(72)i6w« mm m 

«SlS»iHlil5lfMSir;*c^rfi=«8ooSJ6 

(72)^$ mm tm 



(72)I6?H« :ltW tin 

ifitgJl»?«liPH?«lwn*;?Tp=^800»J6 

F ^*-A(#^) SF083 PZIO GAU LA12 ZA12 



